










































































































































t m = z
v (1 + (pln)(k p )

where:

z = depth of biologically active treatment zone
(30.48cm)

v = velocity of water (2.18 em/day)

~/n = bulK density of soil/porosity of soil
(1.4 g/cm3)

Kp = soil water partition coefficient (ml/g)
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TABLE 2-2

ORGANIC CHEiHCAL FATE - ALTERNATIVE 2

Initial -t.d t m
Soil Degrad- Migra-
Concen- ation tion
tration Ct Time (b) Time(c)
Co(mg/kg) (mg/kg) k(a) (days) kp~ (days) ~/td

Benzene 7 • 1 0.5 o. 1 26.5 2.49 83.5 3.2
IPhenol 0.89 0.5 0.69 0.8 6.50 218. 272.

MEK 23.8 0.5 0.69 5.6 1.67 55.9 10.0 !j

B[a]P 2'{ • 4 10. 0.008 213 1.35 E5 4.5 E6 2. 1 E4

(a) The values in the literature ranged approximately
one order of magnitude. Hore conservat i ve values
were used to provide a more conservative estimate.

(b) Time to reach non-detectable level.

(c) Time to travel from the first foot (30 cm) of the
treatment zone. These migration times are notably
conservative because of the related infiltration
assumptions in the water balance.

The reduction in constituent concentration is calculated
solely as a function of biodegradation. Volatilization
effects were not considered in these calculations. The
inclusion of volatilization would; however, significantly
lessen the time required to reduce the concentration of
volatile constituents to background or below detectable
levels. Thus adding a considerable safety margin.

It is clear that the calculated migration times required for
movement from the first foot of the treatment zone
significantly exceed the degradation times. In fact, the
concentrations of benzene, toluene and xylene were so low
after the time required for migration that leachate
concentrations were essentially zero as shown in Appendix D
of the draft SEIS.

Preliminary soil .concentration calculations for the same
consti tuents have been made u sin g the f 0 1 low i n g
conditions:

- 150 day treatment seasons (approximately May 1 
September 30)
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- 3 equal waste applications at 50 day intervals

8 inch (20.32 cm) zone of incorporation.

Results of the calculations are presented in Table 3. The
calculations were based on equations and constants as used
in Response 2 and Appendix D of the draft SEIS.

TABLE 3

ORGANIC CHEMICAL FATE - REVISED CONDITIONS

Initial -td
Soil Degrad- Migra-
Concen- ation tion
tration Time Time
Co(mg/kg) Ct k (days) Kp_ tm tm/td

Benzene 3.4'7 0.5 O. 1 19.4 2.49 55.7 2.9
Phenol 0.45 0.5 0.69 <0.1 6.50 6.7 134.
MEK 1. 18 0.5 0.69 1.2 1.67 37.1 30.9
B[a]P 13.6 10. 0.008 38.4 1.35x105 3.0x10 6 '7.8x10 4

The revised conditions resulting from these calculations did
not exhibit any significant chang~s as compared to those
calculated previously in the SEIS.

The MPCA has determined that 'metals have not mi grated from
the existing site. These results support our assumptions by
indicating that soil conditions to date have been
acceptable for binding metals. In a properly managed land
treatment facility, conditions favorable to metal binding
and retention can be maintained given adequate potential
exists; however, to do so, proper operating conditions must
be determined on a site-specific basis and proven through
an on-site demonstration project. Further discussion is
found in response number 9.

Tne interaction of partial degradation products is a complex
scientific issue. The SEIS analyses were oriented towards
the predominant che~icals known to occur in Koch's waste,
although other chemicals are likely to occur as a result of
site-specific degradation. Monitoring of the LTD could be
des i gn ed to i dent ify or quant ify compounds generated' as a
result of partial degradation interactions if warranted.

3. The materials cited in the comment including the most
recent groundwater and unsaturated zone monitoring data
were submitted too recently to be completely evaluated and
included in the draft SEIS. They have been included in
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the permi t application and are available for public review
at the MPCA. The computer simulation was completed in
February 1988. The field demonstration portions of the LTD
have yet to be completed.

The current land treatment facility design has changed
somewhat from the design available at the time of the
analyses assoclated with the draft SEIS and it is likely
to continue to evolve, particularly since the LTD phase
will be a primary factor in the selection of the final
design of the landfarm and its operating practices. Details
of the current design are presented below. Additional
details are provided in Permit Appendix AA: Design,
Construction, Operation and Maintenance Report for Koch
Refining Company New KRC Land Treatment Facility January,
1988. This report is on file at the MPCA.

Treatment Application Area:

Hazardous waste Unit 1 (Hw 1)
Hazardous Waste Unit 2 (HW 2)

23
4.4

27.4

acres
acres

acres

(The final size will be decermined from
treatment capacities calculated from
the LTD. The draft SEIS utilized 30
~cres which is within 10 percent of
the current plan.)

waste 'Minimization:

wastes applied to nw 1 will be dewatered
(equipment and removal volume unspecified*).

wastes applied to Hw 2 will not be dewatered
since initial water content is low.

* Draft SEIS assumes 50 percent water removal
based on data from other refineries.

Application and Tillage:

The wastes are semi-solids and will be applied to
the soil by a waste spreader. The soi 1 wi 11 be
immediately plowed by a moldboard plow to a depth
of 12 inches. The area will be ti lled by chi sel
plow seven to ten days later. The area wi 11 be
tilled by chisel plow at a frequency of two to
eight weeks. waste application will be three
times per year in HW 1 and once or twice per year
in HW 2.
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One annual loading is utilized in draft SEIS for
all wastes.

Zone of Incorporation:
30 cm (12 inches)

The draft SEIS also used 30 cm zone of
incorporation

Oil Loading Rate:
HW 1 2 1 b / f t 3/ y r - ma x i mum per

application

5 lb/ft3/yr - maximum yearly
application

1.33 lb/ft3 - average per
application

aw 2

4 lb/ft3

3 lb/ft3

- average yearly
application

- maximum per
application

Annual average oil
calculated to range
2.5 lbs./ft3/yr.
incorporation.

6 lb/ft3/yr - maximum yearly
application

5 lb/ft3/yr - average yearly
application

loading data from the draft SEIS was
from 3.5 to 4.0 lb/ft3/yr. in HWI and
in HWII assuming a 12 inch zone of

4. It is true that the new LTF must have well designed
monitoring systems for unsaturated zone and groundwater
monitoring. The new LTF will have 'new downgradient
monitoring wells and a new upgradient well. This
monitoring system will be capable of detecting whether
hazardous constituents are reaching the groundwater from
the new land treatment facility.

5. Recent calculations made, using a 150 day
treatment/application season, rather than a 214 day
treatment/application season, continued to support the
draft SEIS conclusions that the biodegradation processes
would still reduce concentration levels to accep~able
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levels. This additionally conservative approach implies
that potential low-temperature impacts would not be
significant. See Table 2-3 in the Final SEIS Section 2
and Table 3 in the response to comment 2.

Studies done on biodegradation vs temperature (Hazardous
Waste Land Treatment, Brown, et. al 1983) have shown that
biodegradation effectiveness was reduced from 40 percent
at 20 degrees C to 20 percent at 10 degrees C.
Biodegradation has been shown to continue down to 5 degr~es

C. This temperature reduction still allows for some
treatment to continue at these lower temperatures though at
a lower rate.

Soil temperature variations, while influencing the
biodegradation raates, did not prove to have a major overall I I

impact. The degradation times of the wastes were \
significantly less than the applicable migration times
indicating a considerable safety factor. These safety
factors as expressed by migration/degradation time ratios
effectively nullified any potential negative impacts due to
reasonably reduced degradation effectiveness that may be
attributable to temperature effects.

As cited in Hazardous Waste Land Treatment (Brown, et.al
1983) and shown in the Figure A, although biodegradation's
role in waste t rea t men tis a pp r 0 x i mat ely hal v e d or
quartered (40% to 20%) with the decrease in soil
temperature from 20 degrees C to 10 degrees C, a notable
level of biodegradability still remains.

Dibble, J.T. and R. Bartha. Effect of Environmental
Parameters on Biodegradation of Oil Sludge. Appl. Environ.
Micro. 37:729-738. 1979. in Brown et. al. Hazardous Waste
Land Treatment. Butterworth. 1983.

6. The selection of chemicals for analysis in the draft SEIS is
addressed in response to comment #2.

7. When applications of waste are made to a land treatment
facility, the concentrations accumulating in the soil
reach an equilibrium condition. An example for benzo-a
pyrene (B[a]P) is outlined below.

When applications are made every three days, the
equilibrium soil concentration of about 16mg/kg is
reached after approximately 48 application periods (towards
the end of the second year of application. A concentration
of 16 mg/kg is only approximately 60 percent of the
concentration of 27.4 mg/kg utilized in the analysis. Thus,
by comparison, there is a considerable safety factor.
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A second scenario was also considered utilizing 150-day
treatment seasons with three sets of applications (every 50
days). This was done to address questions of possible
temperature limitations and mechanical overworking of the
soil. Benzo-a-pyrene soil concentrations were calculated
for the 150-day treatment seasons considering degradation
effects only. No degradation was considered beyond the 150
day season. With these extremely conservative assumptions,
equilibrium B[a]P soil concentrations were shown at
approximately 18 mg/kg, or 66% of the original concentrat~on

27.4 mg/kg utilized for analysis in the draft SEIS.

Other organic constituents including benzene, phenol ~nd MEK
were analyzed utilizing this se~ of conditions. These
other compounds continued to show a nondetectible residual
soil concentration and no detectable concentrations in
leachate (see also response to comment 2).

8. The calculations used to determine leachate quality in tqe
draft SEIS do utilize a Henry's Law constant that reflects
water-air volatilization. A modified Henry's Law constant
can be used to describe the equilibrium partitioning of a
chemical in the oily waste between the oil film and the
vapor space in the soil. The appropriate units for this
modified Henry's Law constant would be cc oil/cc air.
Dupont (1986) suggests that this modified Henry's Law
constant is the ratio of the actual Henry's Law constant
(cc water/cc air) and the solvent water partition
coefficient, Ksw , for a particular chemical. W hen the
modified Henry's Law constant (K1) is used in the
calculation of the vol a til i z a t ion mas s t ran s fer
coefficient, at 20 degrees C, as shown in Appendi x D, the
resulting value is about one order of magniture smaller than
the value calculated with the actual Henry's Law constant.
The volatilization rate constant, Kv , calculated from the
smaller K1 value is also about one order of magnitude
sma 11 er • However, when the sma 11 er Kv value is used to
calculate the concentration of a chemical in the soil at
the directed treatment intervals, the result is still
zero. A more complete discussion of these results is
presented in the response to comment 2.

9 • The MpeA eva 1 u a t i on of the r ef e r en c e d 198 7 g r 0 u ndwate r
monitoring data does not indicate the presence of metals
above groundwater protection standards. The analysis
results indicate no barium concentrations above standards.
The one occurrence of cadmium concentrations over standards
is probably attributable to laboratory or sampling error
since there was no other incidence of high cadmium levels in
this particular well. While mercury concentrations were
high in three wells immediately after ins tall a t ion in
1984, concentrations have been much lower than subpart 7
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limits for all subsequent monitoring periods.
Concentrations of selenium are higher than federal
maximum contamination levels in background wells, and though
concentrations in monitoring wells were higher than
standards, the levels were less than the Minnesota
Department of Health recommended allowable limit (RAL) of
45 ug/L.

The nature of the soil micro-chemistry involving metals is
extremely complex. The coordination chemistry taking place
in micro-environments and the multi-variable conditions
which affect these reactions indicate that the best
practicable approach is to monitor in situ for metals
leaving the treatment zone rather than studying the micro
environment.

Tne MPCA has determined that metals have not migrated
from the existing site. These results support our
assumptions by indicating that soil conditions to date have
been acceptable for binding metals. In a properly managed
land treatment facility, conditions favorable to metal
binding and retention can be maintained given that adequate
potential exists in the soil. rtowever, to do so, proper
operating conditions must be determined on a site-specific
basis and proven through an on-site demonstration project.

Further study of the eXisting land treatment facility may
provide more detailed information about the specific metal
binding .capaci ty of the proposed facili ty. Anan a 1 y sis
comparing total metals with its component dissolved and
total suspended metals would provide important information
about metal binding capabilities.

10. As discussed previously, in response to comment 9, the
highly complex and variable nature of the soil
environment makes a multitude of different scenarios
possible for metals. Although the reducing conditions on a
micro-scale under a small change in pH may have the
potential to occur, its actual probability is unknown.
Data collected by the MPCA from the existing site
demonstrate that such conditions, if they occur at all,
have not resulted in unacceptable releases of metals or any
other materials from the site.

If warranted, further study of the existing land treatment
facility or the demonstration site, may provide more
detailed information about the variability in redox
condition and dissolved oxygen concentrations which could
conceivably influence the fate of waste components.
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11. Information and materials have been provided to those
requesting additional information. The technology of waste
treatment and disposal is developing at a rapid rate. The
number of personal communication sources are primarily
related to an effort to acquire associated current cost cost
information and waste incineration and treatment
informa tion. The scope of the EIS is 1 imi ted to ava i lable
information. Whenever possible, efforts were made to
verify the information furnished by Koch Refinery or its
consultant.

12. Peer review comments are addressed in response to comment
11.

The leachate quality study done in the SEIS is not based on
an ICF-Clement paper (Inhalation Exposures to VOCs in the
Shower) but rather uses several equations presented in this
paper that can be used to describe the mass transfer of
chemicals across an air:water interface. The appropriate
cites in the leachate quality analysis should have been the
primary references cited in this paper. The mass transfer
coefficients in the leachate quality analysis were derived
using equations presented by Liss and Slater ("Flux of
Gasses Across the Air-Sea Interface". Nature 247:181-184,
1974) • The es t ima ted mass transfer coeffi c i ents could be
adjusted to different temperatures using an equation
presented by O'Connor and Dobbins ("The Mechanics of
Reaeration in Natural Streams". J. Sanit. Eng. Div. ASCE
82:SA6. 1956).

13. The eXlsting topography and soils of the new land treatment
facility site are shown in Figures 2-3 and 2-4 in Section 2
of the final SEIS. Essentially, the site is divided
diagonally northeast-southwest by a 10 to 15 percent slope
which drains to the north. The slope and the hill to the
southeast will be graded as shown in Figure 2.2-2 from the
draft SEIS (included in Section 2 of the final SEIS as
Figure 2-2). Approximately 17 acres including at least 12
acres of hazardous waste unit 1 would require soil
restructuring. The LTD site will also be constructed on
rebuilt soils.

Specifications for the reconstructed soil will be determined
to develop a soil similar to Wadena loam. Specifications
will include depth of soil layers, gradation, pH, cation
exchange capacity, and organic content. Proposed
specifications are presented in Table 2.3-1 of Appendix AA:
Design, Construction, Operation, and Maintenance Report for
the I~ew Land Treatment Facili ty January 1988. This report
is on file at the MPCA.
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14. Issues regarding the appropriateness of the model used to
evaluate volatile emissions are addressed in responses to
comments 35, 36, and 39-48.

15. The current version of the proposed land treatment facility
description is outlined in response 3 and Section 2 of the
final SEIS. This version does not significantly differ from
that analyzed in the draft SEIS and the Agency believes the
SEIS analyses are valid for their intended purposes. The
proposed project will continue to change through the
completion of the LTD as will the analyses of related data.
The purpose of the LTD is to identify final design changes
to ensure that the permitted facility is properly
constructed, operated and monitored; to prove that specific
practices will work in situ. The LTD must demonstrate that
the rules in Chapter 7045 governing land treatment can be
complied with.

15a. The predicted leachate leakage from the landfill is not
the result of improper design criteria; but rather, is
due to limits in the capabilities of the model used to
perform the liner leakage analysis and the conservative
nature of the evaluation.

The hydraulic performance of the landfill leachate
collection and liner system was evaluated using a model
developed by Wong (1977) and modified by Kmet, et al.
(undated). The equations of the model are presented on
pages 3-118 through 3-121 of the draft SEIS. The use of
this model was discussed and approved by the MPCA staff.
The model takes into account many variables including liner
thickness, hydraulic conductivity of the liner, and the
height of the saturated volume on top of the liner (head).
The model assumes that given a slug of liquid placed upon
a liner, a portion of the liquid will drain off (be
collected and the remaining portion will pass through the
liner. Hence, the principal output of the model is the
percent leakage through a liner for a given head.

As currently developed, and assuming all other variables
are held constant, when the head is decreased, the
model predicts that the percent leakage through the liner
increases. As illustrated in Appendix C, Item n of the
draft SEIS.

ThUS, even with a properly designed leachate collection and
liner system, it is possible for the model to predict
leakage. This problem waS discussed with the MPCA staff
to determine if the model was adequate for the purposes of
the SEIS. It was determined that a better model was not
known to exist, and since the model predicts a greater
leakage than what might actually occur, it was decided that
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the model was suitable for the purposes of predicting worst.
case leakage conditions for the landfill.

In conclusion, the apparent leakage predicted for the
landfill is the result of limits in the model utilized for
th~ liner leakage analysis. The leachate collection and
liner system as proposed are in full compliance with the
regulations and suidelines for a hazardous waste landfill
as set forth in CFR 264.301 and Minnesota Rules 7045.0538,
subpart 3. Therefore, additional study of the landfill
design is not warranted for the final SEIS.

16. Monitoring well data which were unavailable for the draft
SEIS have been included in the facility permit application
and are available for review at the MPCA. The MPCA staff
see no significant variation in these data from past
monitoring data.

17. The criticism is a valid one. In the past it was a routine
practice to field filter water samples and test only for
dissolved metals. The only exception to this standard
operating procedure was in the case of drinking water
wells where total metals were tested on unfiltered samples.

To resolve this concern, MPCA staff will recommend that
testing of filtered samples and unfiltered samples from the
wells and lysimeters be required as part of the land
treatment verification study. This will not include all the
wells. in the system, but it should provide enough
information to determine if this mechanism of pollution
partitioning is significant. Based on this· information, the
MPCA will decide whether to require this dual monitoring
as part of the phase 2 permit.

18. As dis~ussed earlier (Response 9 and 17), the complex
nature of metal interactions makes it difficult to predict
soil micro-environment conditions with reasonable
confidence. Data reviewed by the MPCA indicates that metal
solubilization and transportation has not presented a
serious environmental issue at the existing facility.
Further study, if warranted, may be conducted on the on
site demonstration project to address any additional
concerns as to metal transportation out of the treatment
zone.

19. Chloride and sodium were selected as potential indicator
parameters representing the "miscellaneous inorganic" class.
This selection was due to their elevated concentrations in
the wastes and high migration potential. The transport of
other inorganics is presumed to proceed at lower rates than
either sodium or chloride. Nitrate transport may be of
environmental concern, but its occurrence in wastes was low
and sporadic.
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20. Responses to comments regarding the validity of calculations
of environmental fate of organic compounds are presented in
response 2 and other responses. Response 2 includes an
evaluation of phenol and methylethyl ketone.

21. The issue of initial calculations is addressed in response
7. The use of a 30 cm (1 foot) zone of incorporation is
addressed in response to 18.

22. The issue of oil:air rather than water:air partitioning is
addressed in response to comments 2 and 8. Hazardous waste
unit I (HWI) was not treated differently from hazardous
waste unit 2 (HWII) because of conservative assumptions used
in modeling.

The landfarm modeled in the SEIS was composed of six cells.
Five cells would receive high oil content wastes on a
regular basis, with the remaining cell receiving wastes with
a high solids content. The emissions of volatiles from the
single cell receiving wastes with a high solids content was
far less than volatile emissions from the other five cells.
However, when modeling ambient air concentrations associated
with the volatile emissions from the entire landfarm (all
six cells), it was assumed that the higher volatilization
rates for the five cells with high oil content wastes would
also occur across the remaining cell. The conservative
nature of this assumption should result in an upper-bound
estimate of the ambient air concentration associated with
emissions from the proposed landfarm.

23. As discussed earlier (see Response 5), although not
occurring at optimum rates, biodegradation of organic
components will occur at low temperatures. Analyses have
demonstrated that even in the absence of biodegradation,
selected volatile organic (VaG) indicators were reduced to
low levels by other compound processes (e.g., soil
absorption, volatilization). Therefore, there is a
considerable safety factor for regarding the role of
biodegradation in the treatment of these wastes.

24. The metab'olic pathways used by the indigenous microflora in
the degradation of the various waste components is not well
understood. The potential for the accumulation of toxic or
less-degradable by-products although real, is beyond the
scope of this project. The feasibility of further study
providing insights into particUlar partial degradation
processes is questionable, given the extent of current
knowledge in this field. The ecology of the indigenous
microflora is not well understood.

The production of intermediate degradation products is
addressed in response to comment 2.
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25.
28.

The groundwater analyses were conservative in that the
leachate from the first foot of the treatment zone was
directly transferred to the aquifer below ignoring the
dilution/dispersion, degradation, adsorption or
volatilization which could take place in the 40 to 90
feet of unsaturated~drift deposits below the landfarm
site. The concentrations at this point were then used to
evaluate health risks in a conservative fashion.

Detailed groundwater modeling of constituent movement in'
the unsaturated zone or aquifers was not within the scope
of the SEIS.

The modeling analyses that were conducted used waste
components identified as having the highest potential
for persistence and transport. These factors included
high water solubility, low adhesion to soils, and low
volatility. It was, therefore, assumed that other waste
components would exhibit a lesser potential for migration.

29- It was assumed that the transport of dissolved waste
30. components would greatly exceed that of either bound,

chelated or adsorbed forms. The prediction of the
transport of representative waste components out of the
treatment zone was conducted considering only the dissolved
phase. Although other phases may develop in the soil, such
as those chelated or adsorbed to suspended matter, the rate
of migration of the waste component in these other phases
is assumed to be lower than in the d i ssol ved phase. Th is
assumption is made based upon the inverse relationship
between mass and dispersion. Therefore, the dissolved
component will have a shorter residence time within the
treatment zone. Because the transport of the dissolved
component was demonstrated to result 1n concentrations
within of acceptable limits, (i.e. treatment time was
adequate) treatment in the other phases was also assumed to
result in acceptable levels.

31. Volatile aromatic hydrocarbons will volatilize from the
treatment zone and will degrade in the treatment zone.
Existing information indicates that volatile aromatic
hydrocarbons will not migrate out of the treatment zone
as leachate nor enter the groundwater.

32. The migration of volatiles from the treatment zone to the
water table in vapor form was not considered to be a pathway
for significant amounts of the chemicals.

33. As discussed earlier (see responses 2, 9, 17, and 18), the
transport of metals has not been identified to present an
environmental concern at the eXisting site. This issue may
be addressed in the on-site demonstration project if
warranted by future data.
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34. The transport rates of phenol and MEK are greater than B[a]P
and many other semi-volatile com po u n d s • Howe v e r ,
degradation time within the treatment zone was still
adequate to bring the concentrations of these compounds well
below their detection limits. Hence, no additional impacts
were detected as covered in response to comment 2.

35. The purpose of the emissions modeling in the SEIS was to
provide a means of comparing several waste management
alternatives. While it is true that the primary emisstons
from a landfarm have a very short period (less than one
hour) where the emissions rates are much greater than the
average emission rate, the average emission rate provides
a much better means of comparing the various alternatives
particularly wi th regard to heal th e f fec t s • The a ver age
emission rate is the result of integrating the time
dependent volatilization rate equation over a specified
period. Thus the short term high emission rates are used in
the calculation of the average.

36. Soil characterization is addressed in the response to
comment 13.

Soil zone of incorporation is addressed in the response to
comment 21.

Volatilization from the oil waste component is addressed in
the responses to comments 8 and 22.

The model used for estimating volatile emissions from a land
treatment facility was developed by Dr. Ryan DuPont at Utah
Sta te Uni versi ty, an independent and nationally recognized
expert in land treatment of petrochemicals. This model is
based on his published work including laboratory and field
verification. The model assumptions were reviewed prior to
its appl ication, thus the best practicable approach was
utilized in this analysis.

The assumptions used in the emissions modeling were
necessary in order to make the modeling problem tractable.
Comparisons in the literature of modeled emission rates
with field measurements show very good agreement. In most
cases the idealized model results overpredict the measured
emission rates. .

The effects of uniform application of wastes and the
prevention of anaerobic conditions via soil aeration (i.e.
plowing, etc.) are two components of a much larger issue,
proper land treatment facility operation. The potential
adverse impact of these issues can only be overcome through
the identification, description and implementation of proper
operation practices. This issue is discussed in greater
detail in Section 2 of this document.
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37. The waste application practices modeled represented the
proposed Koch landfarm management practices at the time
emission rates were calculated for the draft SEIS. The 150
day half-life for oily wastes was obtained from a personal
communication with Dr. Ryan Dupont who has conducted
experiments using oily wastes from the Koch refinery. For
discussion of modeling assumptions, see response to
comment 22.

38. The purpose of the SEIS was to provide a screening analysis
which would allow for comparison of several waste management
alternatives. There are no health criteria for evaluating
exposure to total hydrocarbons and chemical and physical
parameters vary among hydrocarbon compounds. Thus,
emissions modeling would have to be done on a chemical
specific basis. This type of modeling is unwarranted for
this level of analysis.

39. The MPCA as a regulatory agency utilizes U.S. Environmental
Protection Agency (USEPA) approved dispersion models for
regulatory review. Regardless of inherent model
limitations, these models generally reflect state-of-the-art
procedures. Since the MPCA is not a research center, it
does not develop site-specific models to examine unique
dispersion patterns. In general, the routine procedure is
to perform dispersion modeling to predict hourly
concentrations using 5 years of meteorological data per
federal modeling guidelines. Since this approach satisfies
stringent U.S. EPA requirements for protecting National
Ambient Air Quality Standards (NAAQS), it should be
adequate for SEIS purposes when comparing different waste
alternatives, too. Accordingly, dispersion modeling for the
proposed new land treatment facility at Koch Refining
Company utilizes the USEPA approved Industrial Source
Complex (ISC) model for regulatory review and planning
purposes.

The question of whether rural or urban dispersion
coefficients best describe atmospheric turbulence near
Koch Refining Company remains unanswered. nistorically,
urban dispersion coefficients have been used because they
better protect the environment. Furthermore, several
screening studies comparing model results with monitored
data have shown urban dispersion coefficients better fit
observed data in the Pine Bend area, espeoially in areas
prone to high concentrations. Rural dispersion coefficients
tend to underestimate monitored concentrations. Finally,
USEPA has required Koch Refining Company to perform a model
comparison study to demonstrate that setting emission
limitations based on rural dispersion coefficients will
still protect National Ambient Air Quality Standards
(NAAQS).
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40. The 1973-1977 meteorological data base has been used in
previous dispersion modeling in the Pine Bend area. Since
USEPA models do not consider precipitation, extended periods
of wet or dry weather do not affect model concentrations.
Furthermore, USEPA has performed studies with more than 5
years of meteorological data, and has concluded that
modeling with 5 years is sufficient to protect NAAQS.

41. Thermal inversion trapping is considered in the ISC model
~via mixing heights at St. Cloud - the nearest National

Weather Service. Episodic air pollutions events (plume
fumigation, scavenging, etc.) are not routinely considered
in regulatory review and planning purposes. Such
consideration is generally possible only with a dense
network of meteorological monitoring. This type of
information does not exist in the Pine Bend area or
elsewhere in Minnesota. Since USEPA models do consider wind
speeds as low as 1 meter per second, which approach calm
conditions, light wind conditions under steady-state
conditions together with a dense model receptor grid tends
to compensate for the model's inability to consider special
episodic events.

42. Because urban dispersion coefficients reflect greater
atmospheric turbulence than do rural dispersion
coefficients, the cumulative turbulence due to
topography and bUilding wake effects is considered albeit
indirectly.

43. The intended application of USEPA short-term dispersion
models is for time periods ranging from 1 to 24 hours.
Emission releases less than 1 hour may be better described
by "puff" models, however, their application requires
additional information (e.g. time-dependent emission
releases and site-specific meteorological data) not
available for this review. Therefore, various waste
alternatives were reasonably considered and qualitatively
compared in a manner consistent with available information.

44. Dispersion modeling was performed for 1-hour, 3-hour, and
24-hour averaging periods usipg a unit emission rate of 1
gram/second. This approach allows the calculation of
downwind concentrations for any emission rate. For
averaging times less than 1 hour, extrapolating 1-hour
results may be necessary; the cumulative impact of multiple
short-term episodes may require integration over time.
Generally speaking, 1-hour model concentrations provide
sufficient insight for shorter averaging times.

45. With respect to an area source emission release height of
either 0 meters versus 1 meter above ground level, model
results are not expected to be significantly different.
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The assumption of a 1 meter release height is intended to
account for the initial effects of surface roughness.

With respect to using an area source emission temperature
of 0 degrees Kelvin, the model ignores temperature for area
sources and consequently it has not effect on model results.
Therefore, temperature should be disregarded.

Since the model uses hourly (60-minute) values and not 2
minute averages, the proper meteorological data was applied.

Applying a 1 gram/second emission rate was intentional so
that the downwind concentrations from various pollutants at
various emissions rates could be easily determined (via
scaling) from a single modeling analysis. A unit emission
rate was never intended to be representative of a specific
pollutant (e.g. volatile hydrocarbons).

46. The intended application of the single modeling analysis is
limited to conditions assumed by the model (i .e. steady
state, non-reactive, no decay, and no deposition).
Obviously, model results become increasingly questionable
as terms deviate from theses conditions. Generally
speaking, the model assumptions used in the modeling
analysis are reasonable first ~pproximations when attempting
to consider multiple situations in a single modeling
analysis •

I

I

I
!

47.

48.

. The topic of emissions for modeling of site-specific
topography is addressed in response to comment 39.

The memo from Dennis L. Becker to J. David Thornton dated
November 2j, 1987, misstates the time periods modeled for
both the landfarm and the landfill. The correct time period
for the landfarm is from April 1 to October 31. The correct
time period for the landfill is from January 1 to December
31.

In addition to modeling the entire landfarm and the entire
landfill, individual landfarm cells and landfill cells were
modeled separately. 'Hodeling individual cells separately
allows for the possibility of considering different scaling
factors on a cell-by-cell basis. Therefore, a non-uniform
spatial distribution may be considered by multiplying each
cell by its appropriate scaling factor and summing over
cells.

49.
50.

,

The SEIS presents a full and fair evaluation of
environmental impacts associated with the proposed project
and its alternatives and complies with the scoping decision.
The proposed project does not differ significantly from the
current version. Adequate opportunities for public comment
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will be provided to address any subsequent changes in the
project through an additional environmental document to
follow the LTD or through the public comment input to the
permi t ting process. Add i tional informat ion about the SE I S
study was and will be provided to those who requested it.

51. The scope of the SEIS did not include a thorough analysis of
the existing land treatment facility. The waste management
practices at the new land treatment facility will differ
significantly ft.Q.ID those at the existing facility because
there will beLess tillage, no winter application 'of
waste, promotion of run-off, control of hydraulic
loading, and waste segregation. while the operation of the
existing facility is not directly applicable to the new
facility for these reasons, further study of tne existing
facility would be of some use in establishing operating
procedures for the new facility.

52. The EPA is studying the issue of volatile emissions from
land treatment facilities, and may issue regulations on
those volatile emissions at some future date.

52a. The shortcomings of a one year field verification study are
counterbalanced by the environmental benefits of
expeditiously closing the existing hazardous waste
landfarm and complying wi th the r equ i r emen t s of the 1984
ammendments to RCRA to phase out eXisting hazardous waste units
by issuing permits for units that fully meet RCRA
standards.

53. The environmental analyses of all alternatives complies with
the scoping decision. These analyses have the same level of
certainty as those of EISs done for other projects. In
addition, a supplemental EIS may be prepared if another
alternative (other than landfarming) is selected.

54. The one year field verification study is likely to provide
useful information about the effectiveness of land treatment
under actual field conditions. If the results of the field
verification study, in conjunction with the laboratory waste
treatability studies, computer simulations, and scientific.
literature, do not make an adequate demonstration, then .the
MPCA would not approv~ construction and operation of the
new land treatment facility (LTF) under phase 2 of the draft
permit. At that point, continuation of the field'
verification study would be considered.

55. The success or failure of the existing LTF is not required
to be established by the SEIS. The existing LTF is required
to meet Interim Status Standards (which does not have the
prohibition on hazardous constituent migration below the 5
foot level) while the new LTF is required to meet the
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Facility Standards for final permitted facilities which
includes specifications for a 5 foot level.

56. Any oils that have penetrated into the subsoils of the
eXisting LTF will be removed, treated, and capped during
closure of the existing LTF.

The shallower tillage and other improved design and
operation conditions at the new LTF are expected to prevent
migration of oil from the treatment zone.

The new LTF will have the better, pan desi~n lysimeters
while the existing LTF has vacuum lysimeters.

5'7 • The 198 4 Con sen tAg r e em en t betweenthe U. S • EPA and K0 c h
required the installation of new wells which met RCRA
standards. They have yielded comparable data. It is
standard practice to filter water samples, but analysis
of unfiltered samples can be done. It is a basic fact
that no area has uniform hydrogeology, and all groundwater
data has to be interpreted in view of the local hydrogeology
at the facility. Detailed groundwater modeling is not
within the scope of this SEIS. The simplified groundwater
loading assumptions that place contaminants directly from
the top foot of the treatment zone into the aquifer provide
a worst case situation for health risk assessment.

58. There will be no effect on unsaturated zone monitoring,
and no pervasive effect on groundwater monitoring for the
new LTF.

Tne MPCA does not have a prima facie objection to
manufactured soils, as long as they are properly specified
and the land treatment demonstration is done on soil
representative of the manufactured soil. Contaminated water
from the proposed facility will not be directed to low lying
areas located southeast and northeast of the site.

59. The laboratory studies and field verification study will be
done on manufactured soil, and will demonstrate whether the
manufactured soil achieves effective' treatment. (see also
response to comment 58).

60. The land treatment program portion of the permit application
addresses the issue of oily waste loading rate.

61. See response to comments 58 and 59 regarding reconstructed
soils.
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62. The location of the discharge is near Spring Lake, which
has been proposed for restoration. The impact of the Koch
discharge on the Mississippi was evaluated by MPCA staff in
a 1981 waste load allocation. The conclusion of that study
was that the Koch discharge did not have to be more
rigorously controlled than the state's minimum treatment
requirements in order to maintain existing water quality
standards.

Another potential development that may reduce any potential
impact by the expanded discharge is the proposal to dike off
the northern end of Spring Lake. In this case Koch's
discharge would no longer enter the lake except during
severe flooding conditions. Finally, the proposed increase
in the discharge related to any of the SEIS alternatives is
not sufficient to change the conclusion of the 1981 waste
load allocation study.

63. BLaJp and other CPAHs will be monitored in groundwater from
groundwater monitoring wells immediately downgradient of the
facility on a quarterly basis, in leachate from lysimeters
located in the soils below the treatment zone on a three
times per year basis, and in soil borings made at the
facility on a semiannual basis. The laboratory analyses
will be done by an EPA approved laboratory using standard
EPA methods, but the detection limits will be much higher
than the Minnesota Department of Health recommended
allowable limits (RALs).

64. Koch has developed a large amount of data on groundwater
levels from its monitoring system, and it is reasonable for
Koch to analyze these data to look for anomalous variations
in groundwater flow. Also, soil borings should be reviewed
for indicators of irregular flow.

65. Water will tend to pool in the lower areas of the LTF in the
event of extreme rainfall. The contingency measures are to
keep pumping the collection basin until the LTF drains and
the collection basin is emptied.
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BOD

API

API Separator

B[a]P

cc

CEC

em.

COD

CPAH

cu. ft.

DAF

EIS

ft.

GPD

HW

in.

ISC

LTD

LTF

MEK

MGD

MPCA

NAAQS

LIST OF ABBREVIATIONS

Acre

Biological Oxygen Demand

American Petroleum Institute

American Petroleum Institute Oil Separator.

Benzo[a]pyrene

Cubic Centimeter

Carbon Exchange Capacity

Centimeter

Chemical Oxygen Demand

Carcinogenic polyaromatic Hydrocarbon

Cubic F'eet

Dissolved Air Floatation

Environmental Impact Statement

Feet

Gallons Per Day

Hazardous waste unit

Inches

Industrial Source Complex Model

Land Treatment Demonstration

Land Treatment Facility

Methyl Ethyl Ketone

Million Gallons Per Day

Minnesota Pollution Control Agency

National Ambient Air Quality Standards



NPDES

PAH

RAL

RCRA

RGU

SEIS

TDS

USEPA

VOC

WWTP

LIST OF ABBREVIATIONS
(Continued)

National Pollution Discharge Elimination
System .

Polyaromatic Hydrocarbon

Recommended Allowable Limit

Resource Conservation and Recovery Act

Responsible Government unit

Supplemental Environmental Impact Statement

Total Dissolved Solids

united States Environmental Protection Agency

Volatile Organic Compound

wastewater Treatment plant




